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Specification 



1. Title of the Invention 

INKJET RECORDING APPARATUS 

2. Claim 

1) An ink jet recording apparatus comprising an ink feed source 
that is attachable and removable to and from an apparatus main 
body, and a recording head for discharging an ink to a recording 
medium, characterized by comprising 

detection means that is disposed midway in an ink feed path 
leading to the recording head from the ink feed source and 
detects presence or absence of an ink remaining amount of the 
ink feed source, and 

a contact member that is disposed in a signal transfer path 
regarding the detection means, and closed in response to 
mounting of the ink feed source. 

(Hereinafter, a blank space) 

3. Detailed Explanation of the Invention 

[Industrial Field of Application] 

The present invention relates to an Inkjet recording 
apparatus . 

[Prior Art] 

Fig. 3 shows one example of a conventional inkjet recording 
apparatus. In the figure, 2 designates a separation nail 
disposed on a recording medium storage portion 7, and separates 
and feeds a recording medium 33 one by one, in cooperation with 
a separation roller 4 . 

24 designates a paper feed roller coupled to a motor that 
is not shown in the figure, and is disposed at an appropriate 
region where a recording medium is fed by the separation roller 

4. 10A and 10B designate paper guides disposed at appropriate 
intervals along nearly a circular circumference of the paper 
feed roller 24 leading to a platen 12 from an introductory 
portion of a recording medium from the recording medium storage 
portion 7, and an interval, which is formed by the paper guides 
10A and 10B, forms a paper feed path of the recording medium 
33. IOC is a paper holding member for restricting a behavior 
of the recording medium 33 and having it adhered tightly onto 
the platen 12. 25A and 25B designate pinch rollers that are 
disposed at two points in the vicinity of the circular 
circumference of the paper feed roller 14, and comes into 
contact with the paper feed roller 14 through hole portions 
disposed in the paper guides 10A and 10B, and obtains biasing 
force by a spring that is not shown in the figure, and presses 
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the recording medium 33 existing in the paper guides 10A and 
10B to the paper feed roller 14. 

12 designates a platen that is disposed at an opposed 
region to the recording head 20 above the paper feed roller 14, 
and is disposed in an extended manner across an entire width 
of the recording medium 33, and restricts a recording surface 
due to the recording head 20 so as to be flat, and 13 designates 
a group of paper discharge rollers disposed at a downstream side 
of the platen 12 along a carrying path. By the arrangement 
configuration of the platen 12 and paper discharge roller 13, 
the recording medium 33, on which recording was finished, is 
discharged to the upper side of the recording apparatus main 
body, and guided onto a paper discharge tray 101 by a paper 
discharge guide 15, 

20 designates a recording head having a group of nozzles 
for discharging an ink in opposition to a recording surface of 
the recording medium 33 restricted by the platen 12, Then, an 
electro-thermal conversion element or an electro-mechanical 
conversion element etc. is disposed at an appropriate region 
in an ink flow path of this nozzle etc., and discharge energy 
is applied to an ink in response to supply of a drive signal, 
and by this means, an ink is discharged from discharge ports 
at the tips of the nozzles . 16 designates a carriage for holding 
the recording head 20, and is secured to a drive belt that is 
not shown in the figure, and is arranged so as to be slidable 
with a guide shaft 19 disposed in parallel to a direction of 
disposing the platen 12 in an extended manner, and thereby, a 
reciprocating movement becomes possible across an entire width 
of the recording medium 33 of the recording head 20. 

In addition, although it is not shown in the figure, a head 
recovery device is disposed at one end of a moving path of the 
recording head 20 outside a recording region, e.g., at a home 
position, and by arbitrary drive control, it is possible to 
carry out an operation for capping the recording head 2 0 by a 
cap portion, and an operation for having it retracted from a 
moving path of the recording head 20. In association with 
capping of this head recovery device to the recording head 20, 
ink suction by arbitrary suction means disposed in the head 
recovery device, or ink pressure-feed by arbitrary pressing 
means disposed in an ink feed path to the recording head 20 is 
carried out to compulsorily discharge an ink from the discharge 
ports, and thereby, discharge recovery processing such as 
removing a viscosity improved ink in the nozzles is possible. 
In addition, by applying capping at the time that recording is 
finished etc., protection of the heat at the time of non-use 
is carried out. 

Furthermore, 30 designates an ink cartridge that is 
attachable and removable to and from the apparatus main body, 
and has an ink tank 37 forming a pouch-shaped hermetically 
closes system ink feed source, which is formed by plastic, 
aluminum materials etc. so as to be planar and flexible, and 
to have moisture permeability resistance and gas permeability 
resistance, and a waste ink absorber 39 that is linked to 
communicated with the above-described head recovery device, and 
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receives a waste ink in discharge recovery processing. 

In addition, 41 designates a needle member that is inserted 
into the ink tank 37 in an mounted state of the ink cartridge 
30 for obtaining ink linkage, and 43 designates an ink feed path 
for coupling the ink tank 37 and the recording head 20, and in 
a midstream thereof, an ink remaining amount detection device 
50 is disposed. Meanwhile, an ink feed path at a downstream 
side of the ink remaining amount detection device 50 is 
configured by a flexible tube at least partially, and is 
arranged so as to be traceable to scanning of the recording head 
20 at the time of recording etc. 

51 designates a diaphragm that forms a part of the ink 
chamber in the ink remaining amount detection device 50, and 
is formed by a flexible member, and is attached to the remaining 
amount detection device main body 50A in a manner that a space 
in this chamber is completely sealed from external air. 53 
designates a pair of electrodes (the figure shows one of them, 
and the other is configured in the same manner) fixed to the 
main body 50A of the ink remaining amount detection device 50, 
and 55 designates an actuator combined with the diaphragm 51, 
in which at least a portion connecting the electrode pair 53 
has a conductive portion configured by a conductive member, and 
57 designates a spring for biasing the actuator 55 in a direction 
of being in contact with the electrode pair 53. 

That is, when recording is carried out continuously at the 
time that an ink amount in the ink tank 37 has become small 
quantity, a negative pressure of the entire ink feed path is 
increasing. Then, at the time point that it has become a 
predetermined negative pressure value, the diaphragm 51 and the 
actuator 55 come down against force of the spring 57, and a 
contact between the electrode pair 53 is shut off, and by this 
means, it is possible to know exchange timing of the ink tank 
37 or cartridge 30. 

On the one hand, it is arranged such that presence or 
absence of mounting of the cartridge 30 is detected by an ink 
cartridge sensor 60 such as a limit switch disposed on the 
apparatus . 

[Problem that the Invention is to Solve] 

In the above-described conventional ink jet recording 
apparatus, it was arranged such that presence or absence of 
mounting of the ink cartridge 30, and presence or absence of 
the ink remaining amount in the ink tank 37 are detected by 
different sensors, i.e., the ink cartridge sensor 60 and the 
remaining amount detection device 50 having the electrode pair 
53 etc. 

Therefore, regardless of a matter that both of detections 
by both sides in the "absence" state performing the same 
function, i.e., performing a function for showing that 
recording is impossible, sensors are disposed separately, and 
thereby, the number of components increased, and consequently, 
it brought about a heavy price of the apparatus. 

An object of the present invention is to simplify a 
configuration of a detection portion relating to detection of 
presence or absence of mounting of an ink cartridge, and 
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presence or absence of an ink remaining amount, thereby solving 
the above-described problem. 

[Means for Solving the Problem] 

For that purpose, the present invention is an Inkjet 
recording apparatus comprising an ink feed source that is 
attachable and removable to and from an apparatus main body, 
and a recording head for discharging an ink to a recording medium, 
characterized by comprising detection means that is disposed 
midway in an ink feed path leading to the recording head from 
the ink feed source and detects presence or absence of an ink 
remaining amount of the ink feed source, and a contact member 
that is disposed in a signal transfer path regarding the 
detection means, and closed in response to mounting of the ink 
feed source. 

[Operation] 

According to the present invention, remaining amount 
detection is carried out only in such a state that an ink feed 
source is mounted and a contact member is closed, and it becomes 
possible to avoid waste of disposing sensors separately, and 
discriminate availability of a recording operation by a simple 
configuration. 

[Embodiments ] 

Hereinafter, embodiments of the present invention are 
explained in detail with reference to drawings. 

Fig. 1(A) shows one embodiment of the present invention, 
and here, with regard to each portion that can be configured 
in the same manner as in the conventional example shown in Fig. 
3, the same reference numerals are given to corresponding places , 
to omit explanations thereof. 

In the figure, 150 designates a remaining amount detection 
device in the present embodiment, and 153 and 154 designate 
electrodes fixed to the remaining amount detection device main 
body 150A. 155 designates an actuator in which a portion 155A 
for connecting at least the electrodes 153 and 154 is formed 
by a conductive member, and in the same manner as the actuator 
55 in Fig. 3, it is combined with the diaphragm 51, and biased 
in an up direction in the figure by the spring 57, i.e., in a 
direction of connecting between the electrodes 153 - 154. 154A 
designates a remaining amount switch contact disposed in 
succession to the electrode 154. 

160 designates a contact lever disposed rotatably around 
a shaft 161, and has a contact 164 that can come into contact 
with the remaining amount switch contact 154A, and an engaging 
portion 162 engaging with the ink cartridge 130 for rotating 
the contact lever 160 in a direction of contacting the contact 
164 to the contact 154A. 163 designates a lever return spring, 
and gives a rotating behavior to the contact lever 160 clockwise 
in the figure, i.e., in a direction of removing the contact 164 
from the contact 154A. 

The ink cartridge 130 has an ink tank and a waste ink 
absorber in an inside thereof, in the same manner as the ink 
cartridge 30 in Fig. 3. Then, at its appropriate region, e.g., 
on a cartridge housing, an engaging portion, which engages with 
the engaging portion 162 at the time of mounting of the ink 
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cartridge 130 for rotating the lever 160 counterclockwise in 
the figure against biasing force of the spring 163 and closing 
the contacts 164 - 154A, is disposed. 

In such the configuration, if the ink cartridge 130 has 
been mounted on the inkjet recording apparatus main body and 
there is a sufficient ink remaining amount, the contact lever 
160 is in a position of being rotated counterclockwise against 
biasing force of the spring 163, by engaging of the engaging 
portion 131 and the engaging portion 162, and therefore, the 
contacts 154, 164 are kept in a closed state, and the electrodes 
153 and 154 are connected through the conductive portion 155A 
of the actuator 155. 

That is, as shown in Fig. 1 (B) , a circuit for connecting 
the electrode 153 - conductive portion 155A - electrode 154 - 
contact 154A - contact 164 from a control section 300 of the 
apparatus serially is configured, and it is possible to inform 
an operator of a record available state by arbitrary informing 
means such as a lamp. 

On the one hand, in case that an ink remaining amount is 
reduced or in case that the ink cartridge 130 is removed, the 
actuator 155 moves downward respectively, to open between the 
electrodes 153 - 154, or the lever 160 is rotated clockwise by 
the spring 153 to open between the contacts 154A - 164, and 
therefore, the above-mentioned circuit is opened, and it is 
possible to inform an operator of a record unavailable state 
by arbitrary informing means. 

As above, according to the present embodiment, the 
contacts 154A, 164, which are closed/opened in response to 
attaching/detaching of the ink cartridge 130, is disposed in 
a signal transfer path regarding the ink remaining amount 
detection device 150, and therefore, it becomes possible to 
detect availability of recording by a simple configuration. 

Fig. 2(A) shows another example of the present invention, 
and with regard to portions that can be configured in the same 
manner as in Fig. 3, the same reference numerals are given to 
corresponding places. 

In the present embodiment, an ink remaining amount 
detection device 250 is disposed in an ink cartridge 230 
together with an ink tank 237 and a waste ink absorber 239. In 
the ink remaining amount detection device 250, 253 designates 
an electrode pair fixed to a detection device main body 250A, 
and 2 54 designates a remaining amount switch contact pair that 
is in succession to the electrode pair 253 (in this regard, 
however, the figure shows only one of them) . 255 designates 
an actuator in which a portion 255A for connecting at least the 
electrode pair 253 is formed by a conductive member, and is 
combined with the diaphragm 52, and biased by the spring 57 in 
a direction of connecting the electrode pair 253. 

264 designates a contact pair disposed on the inkjet 
recording apparatus main body side, and is disposed at a region 
that comes into contact with the contact pair 254 at the time 
of mounting of the ink cartridge 250. 

In such the configuration, if the ink cartridge 230 has 
been mounted on the inkjet recording apparatus main body and 
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there is a sufficient ink remaining amount in the ink tank 237, 
the contact 2 64 comes into contact with the remaining amount 
switch contact 254, and a pair of the electrodes 253 is connected 
through the conductive portion 255A of the actuator 155. That 
is, as shown in Fig. 2(B), a circuit for connecting one of the 
contact pair 264 - one of the contact pair 254 - one of the 
electrode pair 153 - conductive portion 255A - the other of the 
electrode pair 253 - the other of the contact pair 254 - the 
other of the contact pair 264 from the control section 300 of 
the apparatus serially is configured, and it is possible to 
inform an operator of a record available state by arbitrary 
informing means such as a lamp. 

On the one hand, in case that an ink remaining amount is 
reduced or in case that the ink cartridge 230 is removed, the 
actuator 255 moves downward respectively, to open the electrode 
pair 253, or to open between the contact pairs 254 - 264, and 
therefore, it is possible to inform an operator of a record 
unavailable state by arbitrary informing means. 

That is, it is possible to obtain the same advantage as 
that of the embodiment shown in Fig. 1, by the present 
embodiment . 

Meanwhile, as a matter of course, the present invention 
is not limited to the above-described 2 embodiments, and may 
be formed in various configurations . For example, in the above 
embodiment, a pair of electrodes was used in the ink remaining 
amount detection device, but it is all right even if a photo 
coupler formed by a light projection section and a light 
reception section is used, and a contact relating to the ink 
cartridge is disposed in series with a light reception section 
circuit . 

In addition, the above embodiment explained about a case 
that the present invention was applied to a serial type ink jet 
recording apparatus, but as a matter of course, it is also 
possible to apply the present invention extremely effectively 
and easily, to a line printer form inkjet recording apparatus 
having a full multi type recording head formed by aligning ink 
charge ports across an entire width of a recording medium. 

[Advantage of the Invention] 

As explained above, according to the present invention, 
it could realize an inexpensive inkjet recording apparatus in 
which the number of components is reduced, without necessity 
to dispose sensors separately for detection of presence or 
absence of mounting of an ink cartridge and detection of 
presence or absence of an ink remaining amount. 

4. Brief Description of the Drawings 

Figs. 1(A) and (B) are a cross-sectional view and a circuit 
diagram showing one embodiment of an inkjet recording apparatus 
of the present invention, 

Figs. 2(A) and (B) are a cross-sectional view and a circuit 
diagram showing another embodiment of the present invention, 
and 

Fig. 3 is a cross-sectional view showing one example of 
a conventional inkjet recording apparatus. 
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30, 130, 230 . . . ink cartridge, 
37, 237 . . . ink tank, 
41 ... needle member, 
43 ... ink feed path, 

50, 150, 250 . . . ink remaining amount detection device, 
51 ... diaphragm, 

53, 153, 154, 253 ... electrode, 
55, 155, 255 . . . actuator, 
57 ... spring, 

154A, 164, 254, 264 ... contact, 

160 . . . contact lever, 

163 ... lever return spring 

Fig. 1(A) 

131 ENGAGING PORTION 

162 ENGAGING PORTION 
41 NEEDLE MEMBER 

163 LEVER RETURN SPRING 
160 CONTACT LEVER 

164 CONTACT 

154 REMAINING AMOUNT SWITCH CONTACT 

154 ELECTRODE 

155 ACTUATOR 
57 SPRING 
153 ELECTRODE 

Fig. 1(b) 

300 CONTROL SECTION 

Fig. 2(A) 

23 9 WASTE INK ABSORBER 

255 ACTUATOR 

153 ELECTRODE 

2 64 CONTACT 

254 REMAINING AMOUNT SWITCH CONTACT 

41 NEEDLE MEMBER 

2 64 CONTACT 

Fig. 2(b) 

300 CONTROL SECTION 

Fig. 3(A) 

39 WASTE INK ABSORBER 
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